Abstract. This paper presents a method of model construction for the power system transient stability assessment based on statistical learning theory integrated with the bagging and the approximate reasoning. Support vector machines operate on the principle of structure risk minimization. This paper takes full advantage of its ability to solve the problem with small sample, nonlinear and high dimension. Hence better generalization ability is guaranteed. The multi-class identification for power system transient stability assessment is solved by the data set reconstruction. The assessment model uses the data set regulation, bagging and approximate reasoning to improve the training speed, the accuracy and stability of the estimation result. The IEEE 39-Bus test system is employed to demonstrate the validity of the proposed approach.
Introduction
In recent years, the application of artificial intelligence technology in power system transient stability assessment made great progress, in which the use of artificial neural networks to find the mapping between the system parameters and the steady state performance indexes was the most active. But these methods practical applications still exist some problems, mainly as follows: (1) The generalization error of transient stability assessment can not be guaranteed. (2) the model parameter selection is difficult and training results are not stable. To solve the above problems, this paper uses support vector machine developed from statistical learning theory to build a new transient stability assessment model [1] . The proposed model contains bagging and approximate reasoning strategy, which can make accurate reasoning for the unknown sample and improves the stability and accuracy of the prediction.
Support vector machine
The support vector machine (SVM) developed from statistical learning theory can effectively solve high-dimensional, nonlinear pattern recognition problem. Through the non-linear transformation, the input vector is mapped to a high-dimensional space H . Construct optimal hyperplane in H , and achieve the best generalization ability [2] .
Set a sample data set ( ) ( )
is input vector, which describe the system condition; i y is output vector, which describe system operating mode; p is the number of samples; n is the dimension of input vector. According to SVM, the input vector can be mapped to a high feature space by nonlinear
satisfied Mercer condition, which is shown in Fig.1 . Then, build the best 4th National Conference on Electrical, Electronics and Computer Engineering (NCEECE 2015) classification Hyperplane ( )
in the proposed feature space:
Where sign is sign function; the nonlinear transformation ( )
is Lagrange multipliers; b is the offset. 
The construction of transient stability assessment model
This model mainly consists input and output modules, input standardized modules, training sample output reconstruction module, transient stability assessment sub-planar configuration module and temporarily stable approximate reasoning machine modules. Each module functions are described as follows:
(1) The input and output of transient stability assessment After a lot of simulation, this paper constructs the original sample set of transient stability assessment
is a 18-dimension feature vector describing the features of power system, shown in Table. 1; R y i ∈ is 1-dimension vector indicating the system transient stability degree; o is the number of samples [3] . Data . Where 1 indicates that the system is unstable; 2 represents the system is marginally stable; 3 indicates the system is stable; 4 indicates that the system is very stable.
(2) Input standardization and training sample output reconstruction In this paper, zero-mean normalization is used to transfer the original sample set, and form the original normalization data set:
Where L and L σ are respectively the average and standard deviation of L ; d′ is the Where pt is the size of the training set. The Gaussian radial basis function is shown as follows: 
Where the left represents all the SVM prediction models whose output is 1, and the right represents all the SVM prediction models whose output is -1. If the Eq. (7) is satisfied, the output result of Following the same steps, the paper can obtain the final composition transient stability assessment model consisting of four bagging models [5] . 
Case study
As can be seen from 
Conclusions
Through constructing support vector machine, this paper find the optimal division hyperplane and boundary samples which judges the transient stability of power system. This model uses the data set regulation, bagging and approximate reasoning to improve the training speed, the accuracy and stability of the estimation result. Application results in IEEE 39-Bus test system proves the effectiveness of this method of power system transient stability monitoring, which provides a new way of thinking for solving the power system transient stability assessment.
